Vedolizumab quantitation using high-resolution accurate mass-mass spectrometry middle-up protein subunit: method validation.
Background While quantitation methods for small-molecule and tryptic peptide bottom-up mass spectrometry (MS) have been well defined, quantitation methods for top-down or middle-up MS approaches have not been as well defined. Therapeutic monoclonal antibodies (t-mAbs) are a group of proteins that can be used to both demonstrate the advantages of top-down or middle-up detection methods over classic tryptic peptide bottom-up along with the growing need for robust quantitation strategies/software for these top-down or middle-up methods. Bottom-up proteolytic digest methods for the t-mAbs tend to suffer from challenges such as limited peptide selection due to potential interference from the polyclonal immunoglobulin background, complicated workflows, and inadequate sensitivity and specificity without laborious purification steps, and therefore have prompted the search for new detection and quantitation methods. Time-of-flight along with Orbitrap MS have recently evolved from the research and/or pharmaceutical setting into the clinical laboratory. With their superior mass measurement accuracy, resolution and scanning speeds, these are ideal platforms for top-down or middle-up characterization and quantitation. Methods We demonstrate a validated, robust, middle-up protein subunit detection and quantitation method for the IgG1 t-mAb, vedolizumab (VEDO), which takes advantage of the high resolution of the Orbitrap MS detection and quantitation software to increase specificity. Results Validated performance characteristics met pre-defined acceptance criteria with simple workflows and rapid turnaround times: characteristics necessary for implementation into a high-volume clinical MS laboratory. Conclusions While the extraction method can easily be used with other IgG1 t-mAbs, the detection and quantitation method may become an option for measurement of other proteins.